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	Reason for change:
	First, for the IE NR-DL-AoD-MeasurementCapability, if UE supports multi-RTT, it also should support positioning SRS. No need to mention it needs to support both multi-RTT and posSRS. Also it should be “UE multi-RTT measurement” instead of “multi-RTT measurement”
Next, in the IE NR-DL-TDOA-ProvideCapabilities and NR-DL-AoD-ProvideCapabilities, 

· Standalone mode in positioning Modes is not supported for DL-AOD, DL-TDOA. It should be clarified in the field description of nr-DL-AoD-Mode and nr-DL-TDoA-Mode that standalone is not supported. 
· Similarly, for the field description for periodicalReporting under NR-DL-AoD-ProvideCapabilities and NR-DL-TDOA-ProvideCapabilityes, it should be clarified that the field “standalone” should always be set to 0 that it is not supported. 

· Then, for ue-based and ue-assited, the meaning for each bit in the bit string should be explained. 

· The sentence “If this field is absent, the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.” should be removed. The ue capability reporting is per positionig method while the field CommonIEsRequestLocationInformation is common for all positioning methods
Finally, for the DL-PRS-Processing Capability, the sentence "The NR-DL-PRS-ProcessingCapability is defined for a single positioning frequency layer (i.e., a target device supporting multiple positioning frequency layers is expected to process one frequency layer at a time)." NR-DL-PRS-ProcessingCapability should be NR-DL-PRS-ProcessingCapabilityPerBand and it is defined for a single positioning frequency layer on a certain band.

	
	

	Summary of change:
	1/ Clarify that NR-DL-PRS-ProcessingCapabilityPerBand is defined for a single positioning frequency layer on a certain band

2/ In the field description for NR-DL-TDOA/DL-AoD-ProvideCapabilities
· For the field nr-DL-TDOA/AoD-mode, clarify that the bit for standalone should always be set to “0”

· In the field description for periodical reporting, clarify that the bit for standalone should be set to 0 and what are the meanings for the other bits for ue-based and ue-assisted

· remove the sentence” If this field is absent, the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.”
3/ In NR-DL-AoD-MeasurementCapability, remove “srs-PosResource” and clarify that it is “UE Multi-RTT measurements”

	
	

	Consequences if not approved:
	The fields in the LPP capabilities would be misleading because the UE may not know how to set certain fields, which lead to mis-understandings between the UE and the network. 
Impact analysis

Impacted functionality
NR-DL-PRS-ProvideCapability, ND-DL-AoD-MeasurementCapability, NR-DL-AoD-ProvideCapability, NR-DL-TDOA-ProvideCapability

Inter-operability: 

· If the UE is implemented according to this CR while the network is not, there is no inter-oprability issue
· If the network is implemented according to this CR while the UE is not, the UE may include some UE capabilities that the network cannot understand.
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==================================FIRST CHANGE======================================
6.4.3
Common NR Positioning Information Elements
–
NR-DL-PRS-ProcessingCapability

The IE NR-DL-PRS-ProcessingCapability defines the common DL-PRS Processing capability. In the case of capabilities for multiple NR positioning methods are provided, the IE NR-DL-PRS-ProcessingCapability applies across the NR positioning methods and the target device shall indicate the same values for the capabilities in IEs NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities.

The NR-DL-PRS-ProcessingCapabilityPerBand is defined for a single positioning frequency layer on a certain band (i.e., a target device supporting multiple positioning frequency layers is expected to process one frequency layer at a time).
-- ASN1START

NR-DL-PRS-ProcessingCapability-r16 ::= SEQUENCE {


prs-ProcessingCapabilityBandList-r16
SEQUENCE (SIZE (1..nrMaxBands-r16)) OF













PRS-ProcessingCapabilityPerBand-r16,


maxSupportedFreqLayers-r16



INTEGER (1..4),


simulLTE-NR-PRS-r16





ENUMERATED { supported}
OPTIONAL,


...

}

PRS-ProcessingCapabilityPerBand-r16 ::= SEQUENCE {


freqBandIndicatorNR-r16



FreqBandIndicatorNR-r16,


supportedBandwidthPRS-r16


CHOICE {



fr1









ENUMERATED {mhz5, mhz10, mhz20, mhz40,
















mhz50, mhz80, mhz100},



fr2









ENUMERATED {mhz50, mhz100, mhz200, mhz400},



...


},


dl-PRS-BufferType-r16

 

ENUMERATED {type1, type2, ...},


durationOfPRS-Processing-r16


SEQUENCE {



durationOfPRS-ProcessingSysmbols-r16

ENUMERATED {nDot125, nDot25, nDot5, n1,
















 n2, n4, n6, n8, n12, n16, n20, n25,
















 n30, n32, n35, n40, n45, n50},



durationOfPRS-ProcessingSymbolsInEveryTms-r16














ENUMERATED {n8, n16, n20, n30, n40, n80,
















 n160,n320, n640, n1280},



...


},


maxNumOfDL-PRS-ResProcessedPerSlot-r16
SEQUENCE {



scs15-r16







ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
















 n48, n64}




OPTIONAL,



scs30-r16







ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
















 n48, n64}




OPTIONAL,



scs60-r16







ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
















 n48, n64}




OPTIONAL,



scs120-r16







ENUMERATED {n1, n2, n4, n8, n16, n24, n32,
















 n48, n64}




OPTIONAL,



...


},


...

}

-- ASN1STOP

	NR-DL-PRS-ProcessingCapability field descriptions

	maxSupportedFreqLayers

Indicates the maximum number of positioning frequency layers supported by UE.

	supportedBandwidthPRS

Indicates the maximum number of DL-PRS bandwidth in MHz, which is supported and reported by UE.

	dl-PRS-BufferType
Indicates DL-PRS buffering capability. Value type1 indicates sub-slot/symbol level buffering and value type2 indicates slot level buffering.

	durationOfPRS-Processing

Indicates the duration of DL-PRS symbol in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth in MHz, which is supported and reported by UE.

	maxNumOfDL-PRS-ResProcessedPerSlot

Indicates the maximum number of DL-PRS resources that UE can process in a slot. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands. 

	simulLTE-NR-PRS

Indicates whether the UE supports parallel processing of LTE PRS and NR PRS.


=========================NEXT CHANGE===============================================
6.5.10.6
NR DL-TDOA Capability Information
–
NR-DL-TDOA-ProvideCapabilities
The IE NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-TDOA and to provide its NR DL-TDOA positioning capabilities to the location server.

-- ASN1START

NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {


nr-DL-TDOA-Mode-r16





PositioningModes,


nr-DL-TDOA-PRS-Capability-r16


NR-DL-PRS-ResourcesCapability-r16,


nr-DL-TDOA-MeasurementCapability-r16
NR-DL-TDOA-MeasurementCapability-r16,


nr-DL-PRS-QCL-ProcessingCapability-r16
NR-DL-PRS-QCL-ProcessingCapability-r16,


nr-DL-PRS-ProcessingCapability-r16

NR-DL-PRS-ProcessingCapability-r16,


additionalPathsReport-r16



ENUMERATED { supported }




OPTIONAL,


periodicalReporting-r16




PositioningModes






OPTIONAL,


...

}

-- ASN1STOP

	NR-DL-TDOA-ProvideCapabilities field descriptions

	nr-DL-TDOA-Mode

This field specifies the NR DL-TDOA mode(s) supported by the target device. The value of the bit for ‘standalone’ should be set to ‘0’, which means that it is not supported.

	periodicalReporting

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. The value of the bit for ‘standalone’ should be set to ‘0’, which means that it is not supported. If the bit for ‘ue-based’ is set to 1, it indicates that the UE supports periodic report for location estimate for NR DL-TDOA; otherwise, the UE does not supports periodic report for location estimate. If the bit for ‘ue-assisted’ is set to 1, it indicates that the UE supports periodic measurement report for NR DL-TDOA; otherwise, periodic measurement report is not supported.


===================================NEXT CHANGE=====================================
6.5.11.6
NR DL-AoD Capability Information
–
NR-DL-AoD-ProvideCapabilities
The IE NR-DL-AoD-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-AoD and to provide its NR DL-AoD positioning capabilities to the location server.

-- ASN1START

NR-DL-AoD-ProvideCapabilities-r16 ::= SEQUENCE {


nr-DL-AoD-Mode-r16





PositioningModes,


nr-DL-AoD-PRS-Capability-r16


NR-DL-PRS-ResourcesCapability-r16,


nr-DL-AoD-MeasurementCapability-r16

NR-DL-AoD-MeasurementCapability-r16,


nr-DL-PRS-QCL-ProcessingCapability-r16
NR-DL-PRS-QCL-ProcessingCapability-r16,


nr-DL-PRS-ProcessingCapability-r16

NR-DL-PRS-ProcessingCapability-r16,


periodicalReporting-r16




PositioningModes





OPTIONAL,


...

}

-- ASN1STOP

	NR-DL-AoD-ProvideCapabilities field descriptions

	nr-DL-AoD-Mode

This field specifies the NR DL-AoD mode(s) supported by the target device. The value of the bit for ‘standalone’ should be set to ‘0’, which means that it is not supported.

	periodicalReporting

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. The value of the bit for ‘standalone’ should be set to ‘0’, which means that it is not supported. If the bit for ‘ue-based’ is set to 1, it indicates that the UE supports periodic report for location estimate for NR DL-AoD; otherwise, the UE does not supports periodic report for location estimate. if the bit for ‘ue-assisted’ is set to 1, it indicates that the UE supports periodic measurement report for NR DL-AoD; otherwise, periodic measurement report is not supported. 


===============================NEXT CHANGE=========================================

–
NR-DL-AoD-MeasurementCapability

The IE NR-DL-AoD-MeasurementCapability defines the DL-AoD measurement capability. The UE can include this IE only if the UE supports NR-DL-PRS-ResourcesCapability for DL-AoD. Otherwise, the UE does not include this IE;
-- ASN1START

NR-DL-AoD-MeasurementCapability-r16 ::= SEQUENCE {


maxDL-PRS-RSRP-MeasurementFR1-r16

INTEGER (1..8),


maxDL-PRS-RSRP-MeasurementFR2-r16

INTEGER (1..8),


dl-AoD-MeasCapabilityBandList-r16

SEQUENCE (SIZE (1..nrMaxBands-r16)) OF














DL-AoD-MeasCapabilityPerBand-r16,


...

}

DL-AoD-MeasCapabilityPerBand-r16 ::= SEQUENCE {


freqBandIndicatorNR-r16



FreqBandIndicatorNR-r16,


simul-NR-DL-AoD-DL-TDOA-r16


ENUMERATED { supported}
OPTIONAL,


simul-NR-DL-AoD-Multi-RTT-r16

ENUMERATED { supported}
OPTIONAL,


...

}

-- ASN1STOP

	NR-DL-AoD-MeasurementCapability field descriptions

	maxDL-PRS-RSRP-MeasurementFR1

Indicates the maximum number of DL-PRS RSRP measurements on different PRS resources from the same TRP supported by the UE on FR1.

	maxDL-PRS-RSRP-MeasurementFR2

Indicates the maximum number of DL-PRS RSRP measurements on different PRS resources from the same TRP supported by the UE on FR2.

	simul-NR-DL-AoD-DL-TDOA

Indicates whether the UE supports simultaneous processing for DL-AoD and DL-TDOA measurements. The UE can include this field only if the UE supports DL-TDOA and DL-AoD. Otherwise, the UE does not include this field;

	simul-NR-DL-AoD-Multi-RTT

Indicates whether the UE supports simultaneous processing for DL-AoD and UE Multi-RTT measurements. The UE can include this field only if the UE supports Multi-RTT and DL-AoD. Otherwise, the UE does not include this field;


=================================END OF CHANGES=====================================

